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Table 1 Hydrogenolysis of glycerol over various catalysts catalysts. 
Catalyst Conv. Selectivity / % / % 1,3-PrD 1,2-PrD 1-PrOH 2-PrOH Propane 
Ir/SiO2 <0.01 ? ? ? ? ? 
Ir-ReOx/SiO2 22.6  64.6  8.2  18.8  8.0  0.3  
Rh-ReOx/SiO2 28.9  18.6  27.0  36.3  16.1  1.9  
Ru-ReOx/SiO2 26.1  11.6  52.0  22.0  3.7  10.7  
Pt-ReOx/SiO2 2.1  40.0  20.5  29.3  9.2  1.0  
Pd-ReOx/SiO2 <0.01 ? ? ? ? ? 
Ir-MoOx/SiO2 4.7  24.2  55.4  11.2  8.6  0.7  
Ir-WOx/SiO2 2.7  49.0  19.3  20.2  10.3  1.1  
Reaction conditions: Glycerol 4 g, Water 2 g, H2SO4 (H+/Ir = 1), Wcat = 0.15 g, PH2 = 8 MPa, T = 
393 K, t = 12 h, Re/M1 (or M2/Ir) = 0.25 (molar ratio). 
The catalysts were reduced at 473 K. 
Table 2 Comparison of catalytic performances in the erythritol hydrogenolysis over various catalysts. 
Catalyst 
Conv. Selectivity / % 
/ % 1,2,4 -BuT 
1,2,3- 
BuT 1,4-BuD 1,3-BuD 1,2-BuD 2,3-BuD 1-BuOH 2-BuOH Threitol Others 
Ir/SiO2a,b 2.6  4.0  17.7  <0.1  <0.1  <0.1  <0.1 <0.1  <0.1  <0.1 78.3  
Ir-ReOx/SiO2b 74.2  5.3  18.4  33.2  12.0  1.3  1.5 20.5  5.9  <0.1 2.0 
Rh-ReOx/SiO2c 50.9  17.2  26.9  4.4  <0.1  2.9  0.8 12.1  34.2  <0.1 1.5 
Ru/C 66.1  1.6  24.1  0.0  <0.1  11.4  0.6 0.1  0.2  49.2 12.6  
Raney Nia,d 56.6  3.4  16.1  <0.1  <0.1  <0.1  1.1 <0.1  <0.1  78.5 0.9  
Reaction conditions: Erythritol 1 g, Water 4 g, Wcat = 0.3 g, PH2 = 8 MPa, T = 373 K, t = 24 h. aT = 413 K, bH2SO4 (H+/Ir =1), Reduction conditions: 473 K, 1 h, 8 MPa H2., ct = 48 h, dWcat = 1.5 g. 
BuT = butanetriol, BuD = butanediol, BuOH = butanol. Others: 1,4-anhydroerythritol, butane, C3-C1 products. 
Table 3 Results of various characterizations. 
Catalyst Ir size / nm Valence of Re Dispersion / % XRD TEM TPR XANES XRD CO/Ir 
Ir/SiO2 3.6 2.9 ? ? 31 23 
Ir-ReOx/SiO2 2.1 2.0 3.6 1.9 52 16 
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Table 4 Hydrogenolysis of 1,4-anhydroerythritol over various catalysts. 
Entry Catalyst Conv. Selectivity / % / % 3-HTHF THF BuDs BuOHs 1,4-AHTRE Others 
1 Pd/WO3 10 65 8 <1 <1 9 18 
2 Pd/NH4ReO4 20 20 40 1 4 31 4 
3 Pd/MoO3 2 24 31 <1 1 17 27 
4 Pd/V2O5 19 13 40 <1 2 41 4 
   5 Pd/Nb2O5 9 30 10 <1 2 45 13 
6[a] WOx-Pd/ZrO2 31  74  6  2  <1  2  15  
7[a] WOx-Pd/C 44  69  8  7  <1  1  14  
8[a] WOx/ZrO2 10  62  5  <1  <1  1  32  
9 Pd/ZrO2 3  20  18  <1  1  39  23  
Reaction conditions: 1,4-Anhydroerythritol 1 g, 1,4-dioxane 4 g, Wcat = 0.05 g, PH2 = 8 MPa, T = 473 K, t = 16 h. [a] Wcat 
= 0.15 g, T = 453 K. HTHF = hydroxytetrahydrofuran, THF = tetrahydrofuran, BuD = butanediol, BuOH = butanol, 
AHTRE = anhydrothreitol. 
















Fig. 3 Hydrogenolysis 
of 1,4-anhydroerythritol. 
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